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You may respond to these questions in any order.   All responses should be legible, in grammatically 
correct sentences, and have an organized structure.  It is better to provide thorough answers than to 
rush to complete everything.   Each problem is 10 points except as noted. 
1. You conducted experiments with heating and cooling curves.   [20 pts] 
 a. Sketch an “ideal” heating curve for the substance H2O if you start with the substance at   
  a temperature of  - 40 oC and end at 140 oC.  Label the axes.   Identify the features of the 
  graph.   Describe how heat is involved. 
 b. Superimpose on this same graph a heating curve for a substance about the same mass  
  as water, but whose molecules are not attracted to each other as much as water’s.   
  Use the same starting and ending temperatures.  Explain any differences between this  
  curve and what you have for water. 
 c. Sketch a heating curve for dry ice.  Start at some very cold temperature and stop when  
  you get to room temperature.  Explain the features of this curve. 
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2. The famous “tilting bird” is in the room.   Some of the birds are tilting, and some are not.  Your 
task is to come up with an explanation for what makes the bird tilt and over and over.  Your 
explanation must be mechanistic.  It’s not enough to say, “do this and it works”.  You need to 
provide a sound scientific explanation that describes HOW and WHY.   You can make visual 
observations and you can touch or move them (gently), but you cannot “do” anything to the 
bird to test out ideas.   Your response should include (a) an explanation and (b) a description of 
an experiment that would allow you to test out your explanation. 
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3. The water in the atmosphere participates in a number of processes that  affect the overall 
 behavior of what we call “the weather”.   In the summer, air near the ground warms during the 
 day and rises because it is less dense.   As it does so, the air mass typically cools off, eventually 
 leading to formation of small water droplets (clouds).   How is the air in the clouds and cloud 










4. Most metals and most liquids expand when the temperature rises.   Suggest a sound 
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5. Some plastic kitchenware is “dishwasher safe” and some is not.  It’s not about whether the stuff 
 will dissolve, it’s about the drying cycle.  Some plastics will melt.   There are two types of 
 polyethylene, both of which consist entirely of long strands of carbon atoms to which are 
 attached hydrogen atoms.   Which type is dishwasher safe and why do you think so? 
 Each end and corner represents a C atom.  For example,       is               H    H   H 
                    |       |      | 
          H – C – C – C – H  
                    |       |      | 
                 H    H   H 
 Type A looks like this:   






6. Ammonia is the substance NH3           
Sketch a picture of droplet of liquid ammonia in the middle box.  Then sketch what you think it would 
look like if it turned into solid form, and turned into the gaseous form.  No verbal explanations. 
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Multiple Choice plus Explain  [ 5 pts each ] 
7. If we ever found a humanoid civilization on another planet (with the same level of 
 technological development), we would expect the following to be the same: 
 a. the melting point of ice relative to absolute zero 
 b. the melting point of mercury relative to absolute zero 
 c. the ratio of the melting points of ice and mercury relative to absolute zero 
 d. the temperature of absolute zero 
 






8. If you were to design a thermometer, you would likely want to use a liquid that has 
 a. a low melting point, and high boiling point 
 b. a high melting point, and a low boiling point 
 c. a low melting point, and a low boiling point 
 d. a high melting point, and a thigh boiling point 
 







9. Thermosensitive neurons, ONE of these statements is incorrect.  Which is it? 
 a. that a stronger sensation is indicated by more rapid firing of action potentials 
 b. that different neurons respond to colder temperature than to warmer temperatures 
 c. that certain chemical substances unrelated to temperature can trigger the neurons 
 d. that thermosensitive neurons get more active after longer exposure 
  








Chem 444A, Spring 2015,    Exam 1      CFBauer  Your Name:      ___________________________ 
Christopher F. Bauer, Principal Investigator.  This material is based upon work supported by the National Science Foundation under Grant No. 
1235730. Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily 
reflect the views of the National Science Foundation.   Licensed:  http://creativecommons.org/licenses/by-nc-sa/3.0/ 
10. An action potential in a nerve cell involves everything EXCEPT 
 a. pores in the cell membrane that open and close 
 b. ions of different types that move from inside the cell to outside, or the reverse 
 c. a voltage difference across the cell membrane that moves along the membrane 
 d. a build up of thermal energy inside the nerve cell 
 








11. SKIP THIS ONE 
 Perhaps you were prepared to respond to a question I did not ask.   
 Write down that question, and explain why that would be a good question.  You don’t have to 
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The first exam helped me understand where you were individually with the ideas we’ve been discussing.   
Some people did very well, many were Ok to so-so, and some were weak.   Some people were not able 
to finish every question.   Given that I have given you few opportunities to show me your best individual 
thinking, I don’t want the results from this exam to be discouraging.   So, instead of just returning a 
graded exam, I’m going to give you a second chance at some of the questions in the form of a 
homework assignment.  I will make a correction to your original score (which you still don’t know).   It 
won’t be a complete do-over, but I will acknowledge improved responses.  
To give you some idea as to how you did, consider problems 1a, 1bc, 3, 4, 5, and 6.  Out of these 6 
things, your answers convinced me that you substantially “got” the idea in        X              of them.   For 
everyone in class, the range was 1 to 6, median of 4.   
I encourage you to try to use only resources available from the course, from Blackboard postings of 
links, readings, or from your class notes.  Obviously, I can’t stop you from consulting other people or 
resources, but your understanding will be stronger if you try to rely on your own resources.  You also 
may have better ideas now because of other things that have happened in class. 
So, attached to this is a blank exam.   All questions except 2 and 11 are eligible for answering for this 
assignment. 
9 and 10 – I had made a mistake on these.  I had intended to say “all of the choices are correct EXCEPT”.  
So, treat these as “brand new” questions, because asking you to look for the INCORRECT statement 
changes the sense of the question and your potential explanation.  The new copy of the exam has a 
changed wording. 
This assignment is due the Tuesday class after break. 
-------  next is a subsequent message------- 
I’m not changing the assignment, just refining the instructions and telling you how the scoring 
adjustment will work.     Still due by Thursday’s class. 
You have a blank exam to treat as a homework assignment.  You have the opportunity to re-think and 
rewrite each of the questions.  Even if you had a good grasp of the question the first time around, having 
this opportunity is going to strengthen your understanding of the ideas. 
All questions may be answered, except for #2 and #11.   I’ll show you Tuesday and explain how the bird 
works.   But I gave you a clue last time – the bird will tip if you soak its head in water.  And many of you 
had the right idea that a pressure difference develops between the bottom bulb and the top bulb.  See if 
you can figure it out – it’s based on all the principles we’ve dealt with in class.  I discussed how it works 
with some people already, so that’s why I’m not including this question. 
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You can handwrite the answers, or type the parts you can, but I want a physical copy in any case. 
When you turn the exam homework in, I will give you your scored exam back (if you promise not to 
show it around to the others).   I will score the homework fresh without looking at your first exam.  Then 
I will calculate the average of the two scores (original exam and homework), and that will be your 
adjusted exam score.  I am still happy to have you visit me if you want to talk through answers 
afterwards. 
Special situations:   
• The last two questions have been changed in their focus, so they are not the same as before.   The 
score I give you on these will not be averaged – the score will be just based on the homework 
assignment.  This may result in loss of some points, but I think this is fairer than averaging – 
everyone is in the same boat then. 
• If you didn’t even attempt a question the first time, I will let your redone assignment count three 
times as much.  So, if you get a 8/10 the second time for a problem you left blank the first time, your 
adjusted score will be 6/10, not a 4/10.       
 















































































































































